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Annapatypa 6ecrnpoBOAHbIX CUCTEM CBSI3N

CBsA3b 6e3 rpaHuy

TpaHcnopTHbIE ceTH

LLInpokasa nMHenkKa CepunHoO BbiNycKaeMoro o6opyaoBaHus, a Takxke obLwmp-
Hble KOMNeTeHuun B 061acTh CBA3N MO3BONAIOT CTPOUTb CKOPOCT-HblE CEeTH
No60ro ypoBHS OT Maructpanu Ao NocnegHen Muau, NPOeKTUpYs pe-LueHns
NoA KOHKPETHble TPebOoBaHUA 3aKas4mka.

OTpaneHHble pafioHblI

O6opynoBaHMe No3Bo/SEeT NPeAoCTaBUTb CBA3b B CaMble TPYAHO-AOCTYMHbIE
paioHbl C  CypOBbIMM  KAUMATMYeCKMMU  ycnoBusMu.  [pumeHeHue
06nervyeHHbIX aHTEHH U MayTOBbIX YCTPOWCTB CyLLECTBEHHO COKpallaeT CKo-
POCTb ¥ 3aTpaThl HA pPa3BePTKY CETU, a HU3KOoe dHepronoTpebneHne o6opyno-
BaHWA 4aeT BO3MOXHOCTb MUTaHUSA OT BO30GHOBISEMbIX MCTOYHUKOB, yCTaHaB-
/TMBaEMbIX HEMOCPEACTBEHHO Ha MauTy.




Hed¢rerasoBbliii cektop

Bnarogaps MHOroneTHMy OnbITy COTPYAHUYECTBA C NPeanpuaTtnamMm Hedprera-
30BOr0 CEKTOpa, 3apekoMeHAoBan cebs Kak HageXHbI  MoCTaBLUMK
060pyaoOBaHMA CBA3M Ha CaMbIX C/IOXKHbIX U BaXHbIXx oObekTax. HoBuHKa nu-
HEeNKN — BNokK-KOHTENHEPDbI CBA3M — MO3BOJISET CTPOUTbL 6Ge30onacHble CeTu,
He TpebyoLime NOCTOAHHOIrO 06CTyXXUBaHUA. MOHUTOPWHI 1 ynpaBneHne ocy-
LwecTenseTca yganeHHo ¢ nomotubto MO «MacTtep», cuctemol BuaeoHabnoge-
HWUS U CUrHaNn3aumm.

MHaycTpmanbHbiii UHTepHeT Beleii (loT)

Hogenwasa paspaboTtka — nnatdopma npomblwieHHoro MIHTepHeTa Belen
Ha 6a3e TexHonornn LPWAN nosBonser He TONbKO NOBbICUTb 3 deKTUB-
HOCTb c6opa un ynpaeneHus 6onbwmMmn o6bemMmammn AaHHbIX, HO U BbIBECTU CU-
cTeMy 6€30MacHOCTN U aBTOMATU3NPOBAHHOIO yNpaB/eHNSA Pas3nyHbIM 060py-
AOBaHWEM Ha HOBbIN YPOBEHb.
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AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

MUK-P/1400P

Cucrtema pagmopeneriHon ceasn MUK-P/1400P no3BongeT B kpatyanime cpo-
KM C MUHUMAasIbHbIMK 3aTpaTaMn OPraHN30BbIBaTb CBA3b HA MPOTAXEHHbIX U/
WM NOMY3aKPbITbIX TPaccax ANnga yaaneHHbIX TPYAHOOOCTYMNMHbIX PaioHOB C He-
pa3BUTON MHOPACTPYKTYPON HEOQOCTYMHbIX ANS TPaaULMOHHbBIX paguopenemn-
HbIX CUCTEM rMrarepLoBbiX Anana3oHOB.

Noronepuoanyeckne aHTeHHbIE PeLIeTKU CO34alT MUHMMAbHYKO BETPOBYIO
Harpysky Ha HecyLuMe ornopbl, a UX LUMpOKas AnarpaMma HanpasfieHHOCTU CHU-
XaeT Tpe60oBaHUSA K XECTKOCTU 3TUX OMOpP U TPYAOEMKOCTM MOHTaXa u CcTu-
POBKM.

Mpunemo-nepepaoLne ycTponcTea yCTaHaBIMBAKOTCH B HEMNOCPEACTBEHHON
611M30CTN OT @HTEHHbI, UCK/TtOYas NoTepu Ha nepepadvy BY-curnana.

OnTtnyeckunii kabenb obecnednBaeT 6ecnpeueieHTHY Frpo303aLlnTy BHYTPEH-
Hero o6opyanoBaHusa 1 nckn4daet npobnemol SMC ¢ dugepamun gpyrux pagu-
ocucTem.

DYHKLMS YaCTMYHOro pe3epBupoBaHus Tpaduka (HPT) nosBonseTt nepenaBaTtb
NPUOPUTETHBLIN TpaduK B pexmnme 1+1, B TO BpeMs Kak ocTasnibHON Tpadpuk TpaHc-
nupyetcs B pexume 2+0. 310 obecneymBaeT BbICOKYIO HAAEXHOCTb Nepeaaym
BaXXHOW MHbOpMaLUUM C OQHOBPEMEHHbLIM YBETMYEHNEM NPOMNYCKHOM CNOCO6-
HOCTW CUCTEMBI.
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AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

TexHuueckne xapakTepUCTUKU

AunanasoH 4vacrtoT, My, 394..410/434..450

LuvpunHa nonocebl, MMy 1,86

MepecTpoiika 4acTtoT nporpamMmHas, war 5 kly

KoHdurypaums cuctemsl 1+0, 1+1 MP '/ YP 2, 2+0 YPT 3

MonesHas Harpyska no 4 x E1 + 2 x Ethernet 10/100

Cnyxeb6Has cBA3b LMbpoBON KaHan ¢ agpecHbIM Bbi30BOM (FXS)
KoHTponb ucnpaBHocTn cBeToBble nHAankaTtopsl, N0 «Mactep M»
KoHTponb/ynpaBneHue BHELWWHUMM YCTPOUCTBaAMM 8 BxoaoB / 8 BbIxo[oB

MOHUTOPMHI U ynpaBneHue (MHTepdeic) MO «Mactep M», Be6-yTnnuta «Fluto» (USB, Ethernet)

MapameTpbl NnpuemonepeaaTynKkosB

Mopynsauusa QPSK 8QAM 16QAM 32QAM 64QAM
BbixogHaa MolHOCTb NepepaTymnka, Abm 35 33 32 30 29
MponyckHasa cnoco6HocTb, M6ut/c 2,3 3,5 4,7 7,0 8,4
YyecTBUTENBbHOCTL NpUeMHuKa npu BER = 10¢, obm -96 -93 -90 -84 -81

Mpoune xapaKTepnucTukmn

Mpuemonepepatumk Mopynb goctyna

MoTpe6nsemasa MowHoOCTb, BT 45 10
HanpshkeHue nutaHus, B -39..-72 -39..-72
AvanasoH pabouunx Temnepartyp, °C -50...+50 +5...+45
Ma6aputbl, MM 264 x 370 x 125 480 x 44 x 240 (19”, 1U)
Macca, kr 7,5 3
Ka6enu cHuxeHuna

Ka6enb Tpaduka (MMY — moaynb aocrtyna) Ka6enb nutanma (MMY — UCTOYHUK NUTaHUA)
Tun kabens ONTUYECKN OAHOMOAOBbIN 3M1EeKTPUYECKUi
CeueHue kabensi, MM> 2 ONTUYECKUX BONTOKHA 2x15/2x25/2x4

AHTEeHHbIle yCTPOMCTBA

AHTeHHas pelueTka

W3 ABYX Z-usny4varenen u3 asyx J/TNA u3 yetbipex JINA
KoadpoduumeHrt ycunenus, pbu 14 14 17
Fa6aputbl, MM 1050 x 1050 x 200 682 x 1340 x 380 1570 x 680 x 1340
Macca, kr 10,5 5,5 14

'IMP — npocTpaHCTBEHHOE pasHeceHKe CTBO/IOB (MCNonb3yeTcs oaHa AynaekcHas napa JacTtoT). — 2 YP — yacToTHoe pasHeceHue CTBO-
NoB (Mcnonb3yeTcs ABe AynaeKCHbIX Napbl YactoT). — > YPT — yacTMyHoe pesepBupoBaHue Tpaduka (MCnonb3yeTcsa ABe AynneKCHbIX
napbl YacToT): 1+1 (pe3epBrpoBaHME) AN 3aLLMLLIEHHON YacTu Tpadumka n 2+0 (yaBOeHHast NpPonyckHas CMOCOOHOCTL) ANst HE3aLUULEH-
HOW YacTu Tpaduka.



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

MUK-PN4..15PM

Cucrtema pagunopenenHon ceasn MUK-P/14..15PM npepocrtaBnseTt nosib3oBaTe-
nto c6anaHCMpoBaHHOE LEHOBOE peLLEHME KakK A/19 OpraHM3aunm HOBbIX pagu-
OpenenHbIX MHTEPBA/IOB, HE TPeOyroLWMX 6O/bLLOW MPOMYCKHON CNOCOBHOCTH,
Tak v Ans mogepHusauun yctapeswmnx PPJ1 PDH (E1/ E2 / E3).

Cucrtema MUK-P/14..15PM nosBonseT B ABa pa3a yBE/IMYNTb MPOMNYCKHYIO Cro-
COBHOCTb C COXPaHEHMEM SHEPreTUKM NHTepBasna u 6e3 3aMeHbl CyLLEeCTBYIO-
LUMX @HTEHH.

Mprnemo-nepepatoLme yCTPONCTBa YCTaHaBNNBAKOTCS HENOCPEACTBEHHO Ha aH-
TEHHY, UCK/IoYas NoTepu Ha nepepadvy BY-curHana.

OnTnyeckuin kabenb obecneymBaeT 6ecnpeleneHTHYIO F(PO303aLUnTy BHYTPEH-
Hero o6opyanoBaHusa 1 nckn4daet npobnemol SMC ¢ dugepamun gpyrux pagu-
ocuctem.

DYHKLMS YaCcTMYHOro pe3epBupoBaHus Tpaduka (HPT) nosBonseTt nepenaBaTtb
NPUOPUTETHBIN TpaduK B pexmnme 1+1, B TO BpeMs Kak ocTasnibHON Tpadpuk TpaHc-
nupyetcs B pexume 2+0. 910 obecneymBaeT BbICOKYIO HAAEXHOCTb Nepeaaym
BaXXHOM MHbOpMaLUUM C OQHOBPEMEHHbLIM YBETMYEHNEM NPOMNYCKHOM CNOCO6-
HOCTW CUCTEMBI.
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AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

TexHUYeckne XxapakTepuUCcTUKu

O603HauyeHne 4 5 6 6,5 7 8 11 13 15

3,70... 4,40... 592.. 6,42... 7,25... 7,90... 10,70... 12,75... 14,50...
AwnanasoH 4vacrorT, Ny

4,20 5,00 6,42 7,11 7,55 8,40 11,70 13,25 15,35

PekomeHpaums ITU-R F.382 F.746 F.383 F.384 F.385 F.386 F.387 F.497 F.636
JAynnekcHbii pasHoc, MINy 266 312 266 340 161 266 530 266 420
MepecTpoiika YacToTbl nporpaMmMmHas B npegenax nonockl nutepHoro CBY-dunbtpa, war 250 My
KoHdurypauus 140, 1+1 MNP "/ YP 2, 2+0 YPT 3
Cnyxeb6Has cBA3b LMdpoBON KaHan ¢ agpecHbIM Bbi30BOM (FXS)
MonesHas Harpyska 0o 18 x E1 + 2 x Ethernet 10/100

KoHTponb/ynpaBneHue
- 3 Bxoaa / 3 BbIxoaa
BHELLUHMMU YCTPOMCTBaAMMU

MOHUTOPUHI 1 ynpaBne-
- MO «Mactep M», Be6-yTnnuta «Fluto» (USB, Ethernet)
Hue (MHTepdeiic)

MakcumanbHasa BbIxogHas MOLLHOCTb, ABM MponyckHas cnoco6HoOCTb cTBOMAa, M6uT/c
LnpuHa nonockbl, MMy 3,6/7/14/ 28 LnpuHa nonockbl, MMy 3,5 7 14 28
O6o3Ha4yeHune 4..11 13/15 QPSK 4,9 9,8 19,6 39,2
QPSK +30 +29 16QAM 9,8 19,6 39,2 78,4
16QAM +28 +26

PerynupoBka MOLLHOCTH
rynp I-I-l 0..-20 b, war 1 b
py4Has / aBTomar

YyBcTBUTENBHOCTL NPpUeMHUKa npu BER10, npbm

O603Ha4yeHue 4..13 15

LinpuHa nonocekl, MMy 3,5 7 14 28 3,5 7 14 28

QPSK -95 -92 -89 -86 -94 -91 -88 -85

16QAM -88 -85 -82 -79 -87 -84 -81 -78

AnHamMmuuveckun ananasoH APY, nb >50

MNMpouune xapakTepUCTUKU

MpuemonepepaTumk Mopynb goctyna

AwvanasoH pa6ouunx Temnepartyp, °C -50...+50 +5..+45
MoTpe6nsemas MmowHoOCTb, BT 50 10
HanpshkeHue nutaHus, B -39..-72 -39..-72
Ma6apuTbl, MM 264 x 370 x 125 480 x 44 x 240 (19", 1U)
Macca, kr 10 3
Ka6enu cHuxeHusa

Ka6enb Tpaduka (MMY — moaynb aocrtyna) Ka6enb nutanuma (MMY — UCTOYHUK NUTaHUA)
Tun kabens ONTUYECKNA OAHOMOAOBbI anekTpnyecknin (Unr=—-48 / —60 B)
CeueHue kabensi, MM> 2 ONTUYECKUX BONTOKHA 2x15/2x25/2x4

'IMNP — npocTpaHCTBEHHOE pasHeceHKe CTBOMOB (MCNonb3yeTcs oaHa AynaekcHas napa JacTtoT). — 2 YP — yacToTHOe pasHeceHue CTBO-
NoB (Mcnonb3yeTcs ABe AynaeKCHbIX Napbl YactoT). — > YPT — yacTMyHOe pesepeupoBaHue Tpaduka (MCNonb3yeTcsa ABe AynaeKCHbIX
napbl 4actoT): 1+1 (pe3epBrpoBaHME) AN 3aLlNLLEHHOW YacTn Tpadurka n 2+0 (yaBOeHHas NponyckHasi CNOCOBHOCTb) AN He3alUMLLEH-
HOWM YacTu Tpadmka.



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

MUK-P/1 P500

Cucrtema paguopeneriHon ceasm MUK-P/T P500 aBnseTtca yHMBepPCaibHbIM pe-
LWEeHMEM A1 MOCTPOEHMS BbICOKOCKOPOCTHbIX MHOMOCTBO/IbHbBIX MHOIOMPOEeT-
HbIX pagMopenerHbIX NMHUA CBA3U Pa3/IMYHON MPOTAXKEHHOCTH.

KomnakTHoe pasgenbHoe pa3MeLLeHne C HapyXXHbIM NpueMo-nepeaatoLwmm
o6opynoBaHMEM NO3BONSIET MUHUMN3NPOBATbL HayaslbHble 3aTpaTthbl MO Co3a4a-
HWIO CETU, @ apPKTUYECKOE UCMO/THEHMNE MO3BOSET YBEPEHHO paboTaTb B Cy-
POBOM K/iMMaTe ceBepHbIx paioHoB. OnTnyecknin kabenb CHMXeHUsa obecre-
ymBaeT 6ecnpeLefeHTHYIO MPO303aLLMLLEHHOCTb «HUXKXHErO» 060pyaOBaHUA
n nckntovaet npodnemol SMC ¢ dugepamm Apyrmx pagnocmucTem.

MNoppepxxka npo3padHomn (6e3 nHkancynauuii) nepegadm rmbépmngHoro tpadurka
NO3BO/IAET OCYLLEeCTBUTb MIaBHY MUIpaumio oT TpaguumoHHbix PDH/SDH ce-
Ten kK coBpeMeHHbIM ceTam Gigabit Ethernet. BcTpoeHHbI KOMMyTaTOp MOTOKOB
no3BosAeT U3 nakeTHoro (Ao 4xGE), cMHxpoHHOro (4o 4xSTM-1) 1 NNe3noXpPOoH-
Horo (o 96xE1) tpaduka B ntob6oM coveTaHun chopmMmpoBaTb 40 4-X Fpynmno-
BbIX MOTOKOB, MOKO pacnpefensiemMbix CUCTEMOWN Pe3epBUPOBAHUS MEXIY aK-
TUBHbIMW CTBOMAMM.

KaHan ynpaBneHus 1 cepBUCHbIE KaHanbl NOb30BaTeNa NepefaloTcs Bceraa
Ha QPSK Mogynsaumm 1 MMetoT NOBbILLEHHYO SHEPreTUKY N0 CPABHEHMIO C KaHa-
IOM nepefayun NnonesHom Harpysku. [na npegorspaLleHns cny4amHoro uam He-
CaHKUMOHMPOBAHHOIO AOCTYNa K YTEHMIO M U3MEHEHMIO NTOKasbHbIX U CETEBbIX
napamMeTpoB B annapaTtype npeaycMoTpeHa nepapxmnyeckas cuctema naponen:
CTAHUMOHHbIN, CETEBOWN N BPEMEHHbIN (419 NPOBEAEHUS PEMNAMEHTHbIX UK pe-
MOHTHO-BOCCTAHOBUTEbHbIX paboT).
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AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

TexHUYeckne XxapakTepuUCcTUKu

O6Go3Ha4eHue
AwnanasoH 4acrorT, Ny

PekomeHpauus ITU-R
[AynnekcHbii pasHoc, MMy
MepecTpoiika YacToTbl
KoHdurypauusa
MoBblWeHne ycTon4mMBOCTH

5 6 6,5
4,40... 5,925.. 6,42..
5,00 6,425 7,11
F.746 F.383 F.384
312 266 340

7 8 11 13
7,25... 7,90... 10,70... 12,75...
7,55 8,40 11,70 13,25
F.385 F.386 F.387 F.497
161 266 530 266

nporpaMmHas B npegenax nonockl nutepHoro CBY-punbtpa, war 250 kly
1+0/ 1+1/2+0/ 2+1 / 3+1 / 2%(1+1) / 4+0; koHpurypaumsa ctesonos: ACCP '/ ACAP 2/ CCDP 3 (XPIC) *
YP — yacToT. pa3sHeceHue cTBonoB; [P — NpoCTpaHCT. pasHeceHre CTBOMOB

15
14,50...
15,35
F.636
420

nosiHoe — B COOTBETCTBUM C kKoHurypaumen LIPPC; yactuyHoe (HPT) — 3awmieHHas YyacTb Tpadumka

PesepBupoBaHue Tpaduka

nepepaetcs no cxeme N+1, HesawwmweHHasa YyacTb no cxeme N+0 1 B pe3epBHbIX CTBOMAx

MonesHas Harpyska
CepBHUCHble KaHanbl
MOHUTOPUHI 1 ynpaBneHune
MpoTokon ynpaeneHus

MakcumanbHasa BbIXogHas MOLWWHOCTb, Abm

LnpuHa nonockbl, MMy
O603Ha4eHne

16QAM

32QAM

64QAM

128QAM

256QAM

512QAM

1024QAM
PerynupoBka MoLLHOCTH
py4Has / aBTomar

YyBcTBUTENbHOCTb NpUeMHUKa npu BER106, npbm

O6Go3Ha4yeHne
LinpuHa nonocekl, MMy

128QAM

256QAM

512QAM

1024QAM

AnHamMmuuveckuin ananasoH APY, nb

MNMpouune xapakTepUCTUKU

AwvanasoH pabouunx Temnepartyp, °C

MoTtpe6nsaemasn mowHocTb, BT
Hanps»keHue nutaHus, B
Fa6aputbl, MM

Macca, kr

no 4 x Gigabit Ethernet (SFP), 4 x STM-1 (SFP), 96 x E1, 4 x Fast Ethernet
2 x Fast Ethernet (2 x 250/ 1 x 500 k6uT/C), cny>xebHasa cBa3b (FXS)

MO «Mactep M», Beb-yTnnuta «Fluto», nHterpaumsa 8 NMS/OSS (onums)
NP — ¢upm. npotokon (Ethernet, USB), SNMPv2c (Ethernet)

28/40/56/80 LnpuHa nonocobl, MMy 28 40
4.1 13/15 16QAM 89,6 128,0
+28 +27 32QAM 112,0 160,0
+27 +26 64QAM 134,4 192,0
+26 +25 128QAM 156,8 2240
+25 +24 256QAM 179,2 256,0
+24 +23 512QAM  201,6  288,0
+23 +22 1024QAM 2240 320,0
+23 +22
0..-25 gb, war 1 ab
4..8/13 11
28 56 28 40 56 80
-81 -78 -81 -79,5 -78 -76,5
-78 =7/3 -78 -76,5 =7/3 =788
-75 =72 -75 -73,5 =72 -70,5
=72 -69 =72 -70,5 -69 -67,5
-69 -66 -69 -67,5 -66 —
-66 -63 -66 -64,5 263 —
-63 -60 -63 -61,5 -60 —
MpuemonepepaTumk Mopynb goctyna
=50 (-60)...+50 (apKTn4. ncnonHeHune) +5...+45
70/100 (apKTn4. McnonHeHue) 30

-39..-72
264 x 370 x 125
<10

480 x 44 x 240 mm (19", 1U)
3

56
156,8
2240
268,8
313,6
358,4
403,2
448,0

28
-80
=77
-74
=71
-68
-65
-62

MponyckHas cnoco6HocTb cTBONA, MGUT/C

80
256,0
320,0
384,0
448,0

15

56
=77
-74
-71
-68
-65
-62
-59

" PaboTa Ha coceiHMX KaHanax B ogHol nonspusaumm (ACCP). — 2 Pa6oTa Ha coceHMNX KaHanax B pasHblx nonapusaunsx (ACAP). —

3 Pa6oTa Ha COBMELLEHHbIX KaHanax B pasHbix nonspusaumax (CCDP) ¢ dyHkumen XPIC. — * MNogaBneHne Kpocc-nonsipusaunoHHON nH-

TepdepeHuun (XPIC).



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

MUK-P/1 H500

Cuctema paguopeneriHon ceasm MUK-P/T H500 nonHoOCTbiO BHYTPEHHE-
ro pasmelleHuns — dénarmaH cemencraa cucrem «MVIK-PJ1», B kOTOpOM BOMIO-
TUIUCb CaMble NepeaoBble AOCTUXEHNS MHXEHEPHON MbIC/IW A1F CO34aHMA Ma-
rMCTPanbHbIX MHOFOCTBOJ/IbHBIX JIMHUIA CBA3W C MaKCUMAasIbHOW HaAEXHOCTbIO
N YCTOMYMBOCTbIO. PasmMelleHre BHYTpM oTan/imBaeMbiX MOMELLEHNN NO3BONA-
€T KPYI/ibivi rog KoMGOPTHO 1 onepaTtuBHO 06CyXMBaTb annapaTypy 1 obecne-
yMBaTb BbliCcOYanLN KOadbuLUneHT rotoBHocTm LIPPJI.

MprMeHeHne ManowyMsawWmnx yCunmTenen n nepesaTtynkoB C MOBbILEH-
HOM MOLLHOCTbIO MO3BOIAET KOMMNEHCMPOBaTb NOTEPU B S/I/IUNTUHECKMX BOSI-
HOBOAax M Nony4nTb Ao 8 Ab BbIMrpblla B sHepreTuke. YcTponcrea oobeagnHe-
HWA 1 pasgeneHns CTBO/I0B NO3BOAOT C MUHUMANbHbIMKU noTepsmu (oT 3 ab)
06beaMHATb HECKO/TbKO CTBONOB A4 paboTbl Ha oanH BonHoBoA. Kaxabiv npu-
eMo-nepenaTymk MMeeT BCTPOEHHbI KaHan NPOCTPaAHCTBEHHOIO pa3HeceHus
nprvema, 4to obecneymBaet yCTON4YMBYIO PaboTy B YCIOBUAX MHOIO/Ty4YEBbIX 3a-
MMpPaHWin Ha Tpacce.

MNoppepxka npo3padHon (6e3 nHKkancynauun) nepegadm rubpmgHoro Tpa-
dvKa No3BONAET OCYLECTBUTb M/1IaBHYIO MUTPaLnio OT TPaanUNOHHbIX PDH/
SDH ceteitn k coBpeMeHHbIM ceTsaMm Gigabit Ethernet. BcTpoeHHbI KomMyTa-
TOP MO3BO/SET U3 NAKETHOIO, CUHXPOHHOIO U N/1IE3MOXPOHHOrO TpadumKa B Mto-
60M coyeTaHmm chopmMmnpoBaTb A0 4-X FPYNMoOBbIX MOTOKOB, TMMOKO pacnpene-
NSEMbIX CUCTEMON Pe3ePBMPOBAHNSA MeXAY aKTUBHbIMWU CTBO/IAMMU.

KaHan ynpaBneHns 1 cepBUCHbIE KaHaslbl NONb30BaTe s NepefatTcs C NoBbl-
LIEHHOW SHEPreTUKON, a nepapxmyeckas cucteMa naposnen npeaoTspaLlaeT He-
CaHKUMOHMPOBaHHbIA AOCTYN K annapaTtype



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

TexHUYeckne XxapakTepuUCcTUKu

O6Go3Ha4eHue
AunanasoH 4acrorT, Ny

PekomeHaauusna ITU-R
[AynnekcHblii pa3sHoc, MMy
MepecTpoiika YacToTbl
KoHdurypaumsa

4 5
3,70... 4,40...
4,20 5,00
F.382 F.746
266 312

6
5,925..
6,425
F.383
266

6,5
6,42..
7,11
F.384
340

7
7,25..
7,55
F.385
161

nporpaMMHas B npegenax nonockl nutepHoro CBY-punetpa, war 250 kiy
1+0/ 1+1/2+0/ 2+1 / 3+1 / 2%(1+1) / 4+0; koHpUrypaumsa cteonos: ACCP '/ ACAP 2/ CCDP 3 (XPIC) *

8

7,90...
8,40
F.386

266

11
10,70...
11,70
F.387
530

YP — yacToT. pasHeceHune cTBoNoB; NP — npocTpaHcT. pasHeceHne cTBonos; NP — npocTpaHCT. pasHe-

MoBbiWeHne ycTonumBoCcTH

CEHHbIV NPUEeM B KaXXOM CTBO/E

nosiHoe — B COOTBETCTBUM C kKoHurypaumen LIPPC; yactuyHoe (HPT) — 3awmieHHas YyacTb Tpadumka

PesepBupoBaHue Tpaduka

nepepaetcs no cxeme N+1, HesawwmweHHasa YyacTb no cxeme N+0 1 B pe3epBHbIX CTBOMAx

MonesHas Harpyska
CepBHUCHble KaHanbl

no 4 x Gigabit Ethernet (SFP), 4 x STM-1 (SFP), 96 x E1, 4 x Fast Ethernet
2 x Fast Ethernet (2 x 250/ 1 x 500 k6uT/C), cny>xebHasa cBa3b (FXS)

MoHuTopuHr n ynpaeneHue 1O «Mactep M», Be6-ytunura «Fluto», nHterpauus B8 NMS/OSS (onuwms)

MpoTokon ynpaeneHus

MakcumanbHasa BbIXOgHaA MOLWHOCTb, Abm

LnpuHa nonockbl, MMy
O603Ha4eHne

16QAM

32QAM

64QAM

128QAM

256QAM

512QAM

1024QAM
PerynupoBka MoLLHOCTH
py4Has / aBTomar

28/40/56/80

4.

.11
+35
+34
+33
+32
+31
+30
+30

0..-25 nb, war 1 ob

NP — ¢upm. npotokon (Ethernet, USB), SNMPv2c (Ethernet)

MponyckHas cnoco6HocTb cTBONA, MGUT/C

LnpuHa nonocobl, MMy

YyBcTBUTENbHOCTb NpUeMHUKa npu BER106, npbm

O603Ha4yeHue

LLinpuHa nonocekl, MMy

16QAM

32QAM

64QAM

128QAM

256QAM

512QAM

1024QAM

AnHaMmuueckuin guanasoH APY, ab

MNMpouune xapakTepUCTUKU

MoTtpe6nsaemasn mowHocTb, BT

AwnanasoH pa6. Temnepatyp °C
Hanps»xkeHue nutaHusa, B
Fa6aputbl, MM

28
-83
-80
=77
-74
=71
-68
-65

90 (Ha oamnH cTBON)

-39..-72
600 x 600 x 1850 (197, 38U)

MpuemMo-nepeaaoLwMin TPaKT

16QAM
32QAM
64QAM
128QAM
256QAM
512QAM
1024QAM

28
-83
-80
=77
-74
=71
-68
-65

Cucrtema oxnaxxaeHus
35(1...4 ctBona) /
70 (5...8 cTBONOB)

28 40
89,6 128,0
112,0 160,0
134,4 192,0
156,8 2240
179,2 256,0
201,6 288,0
2240 320,0

40

-81,5

-78,5

-75,5

-72,5

-69,5

-66,5

-63,5

Mogaynb pgoctyna

30

56
156,8
2240
268,8
313,6
358,4
403,2
448,0

5/11

" PaboTa Ha coceiHMX KaHanax B ogHol nonspusaumm (ACCP). — 2 Pa6oTa Ha coceHMNX KaHanax B pasHblx nonapusaunsx (ACAP). —

3 Pa6oTa Ha COBMELLEHHbIX KaHanax B pasHbix nonspusaumax (CCDP) ¢ dyHkumen XPIC. — * MNogaBneHne Kpocc-nonsipusaunoHHON nH-

TepdepeHuun (XPIC).



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

Y-Packet 2

mMoaynb kommyTtatopa MKE1-84
onumnoHanbHo

Cucrtema pagnopeneriHon cBa3n Y-Packet 2 — KOMNakTHOE M SKOHOMUYHOE pe-
LieHne A/ BbICOKOCKOPOCTHOM 6€CnpoBOAHON Nepeaayn NnakeTHoro tpadurka
Ethernet. Annapartypa ob6ecneumBaeT HageXxHylo paboTy B AnanasoHe 4acToT
oT 5 go 23 I'Ty Ha ckopocTn Ao 1 6uT/C C WMPOKMM HAGOPOM CETEBbIX CEPBU-
COB.

MNMonHocTblo HapyxHoe pa3melleHune (full ODU) ynpolwaeT npoeKTnpoBaHu-
en MoHTax (CAPEX) n cywecTBeHHO yMeHLWMTb 3aTpaTbl Ha apeHay (OPEX)
npv Co34aHumM CceTer nepenaym AaHHbIX VIHTepHeT-npoBangepamm n oneparto-
pamu cBs3n. OnTnyecknin HTepdenc obecneymBaeT BO3MOXHOCTb NOAKI0Ye-
Husa Y-Packet 2 k ceTeBol nHpacTpykType, HaXOAALWENCa Ha PacCTOSHUN He-
CKOJIbKMNX AECATKOB KM/TOMETPOB OT CTaHLUUMN.

PeannsoBaHHble anroputmbl agantueHon moaynsaumm ot QPSK go 1024QAM
(ARM) n aBTOMaTM4YECKOI PEerynmpoBKM MOLLHOCTM nepeaaTymka (ATPC) no3so-
NAT 4OOUTLCS BbICOKOM HAAEXHOCTU KaHana CBA3M U HU3KOMO YPOBHS UHTEp-
depeHuMn Ha apyrue cuctemel.

MonHbIn Habop PyHKUNIT 0O6pPabOTKM NakeTHoro tpaduka Ha ypoBHe L2
(Ethernet), MynbTMCEpPBUCHBI KOMMYTATOP (ONUMOHanbHbI IDU) ¢ nogaep>KKon
MEF CE2.0, MPLS-TP, PWE3, a Tak)e BO3MOXHOCTb arperaumm HeCKO/IbKNX pa-
ONOCTBONOB — BCe TO, YTO AenaeT Y-Packet 2 ngeanbHbIM pelueHnem gns one-
paTopoB CBA3M 1OO60ro YpOBHS.

BctpoeHHbii NFC-umn nossonset 6b6ICTpo ckoHdurypupoaTtb Y-Packet 2 gaxe
6€e3 BK/IIOYEHNS NUTaHUg, MPOCTO NoaHecs cMapTdOH WK NaHLWeT C HaCTPOW-
Kamu K crneuuanbHO OTMEeYEHHOMY MECTY Ha yCTPOICTBe.



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

TexHUYeckne XxapakTepuUCcTUKu

O603HauyeHne 5 6 6,5 7 8 11 13 15 18 23
44.. 5925. 6,425.. 7,25... 7.9... 10,7... 12,75.. 14,5... 17,7.. 21,2...

AunanasoH 4vacror, Ny
5,0 6,425 7,125 7,55 8,4 11,7 13,25 15,35 19,7 23,6
PekomeHpaums ITU-R F.1099 F.383 F.384 F.385 F.386 F.387 F.497 F.636 F.595 F.637
JAynnekcHbiA pasHoc, MINy 312 266 340 161 266 530 266 420 1010 1232
MepecTpoiika YacToTbl nporpaMMHas B npegenax nonockl nutepHoro CBY-punetpa, war 250 kiy

MakcumanbHasa BbIXOgHaA MOLWHOCTb, Abm

O603Ha4eHne 5 6..7 8 11..15 18/23
4QAM 34 32 34 26 25
16QAM 32 31 32 24 24
32QAM 32 30 31 24 23
64QAM 31 29 30 23 22

128QAM 30 29 30 22 21
256QAM 29 29 29 22 21

512QAM 28 29 29 21 20
1024QAM 28 28 28 21 20
PerynupoBka

mowHoctm 5..34 5.32 5.34 0..26 0..25
py4Has / aBTomar

YyBcTBUTENbHOCTb NpUeMHUKa npu BER106, npbm

O6o3HauyeHue 5
LinpuHa nonockbl, MMy 7 14 28 56
4QAM -93 -93 -90 -87

16QAM -88 -85 -82 =79

32QAM -86 -82 -79 -76

64QAM -82 -79 -75 =72

128QAM -78 -75 -73 -69

256QAM -73 -72 -69 -66

512QAM — — -66 -63

1024QAM — — -62 -59

KoHdurypauma cuctembl (BapuaHTbl pesepBUpoBaHUSA

M KOHGUrypaumm CTBO/IOB):

1+0 — 6e3 pe3epBa, ogHa Napa YacToT;

1+1 HSB — ¢ pe3epBoM, ogHa napa 4acToT,

ofiHa nonsipusauns;

1+1 FD — c pe3epBom, ABe napbl 4acToT,

OfiHa UNu ABe nonspusaumm;

2+0 RLA — fBoOliHas eMKOCTb, AB€ Nnapbl 4acToT,

OfiHa UNu ABe Nonsipusaumm, arperaumsi CTBO/10B;

2+0 XPIC RLA — aBoliHaa eMKOCTb, OfHa Napa 4acToT,
nBe nonsipusaumu, XPIC, arperaums cTBOMOB.

LinpuHa nonocebl, MMy
4QAM

16QAM

32QAM

64QAM

128QAM

256QAM

512QAM

1024QAM

YnpaBneHue mopynauunen

6/65/7/8

14 28 56
-92 -90 -86
-84 -82 -78
-81 -79 -75
-78 -75 =72
-74 =72 -69
-70 -68 -65
- -65 -62
— -62 -59

7 14

95 189

20,0 401
256 51,2 1
31,2 624 1
368 735 1
42,3 84,7 1

MponyckHas cnoco6HocTb cTBONA, MGUT/C

28 56
378 754
82,7 168,2
05,8 215,0
28,8 2619
51,8 308,7
74,9 359,6

— 96,1 1979 394,3
— 104,8 2089 416,2
py4yHoe / agantmBHoe (AMR)

11/13/18/23

7 14
-94 -92
-86 -83
-83 -80
-79 =77
-75 -73
=71 -69

MNMpouune xapaKTepuCcTUKmn

Hanps»xkeHue nutaHusa, B

MoTpe6nsaemasn MOLLHOCTD,
Standard / High Power, Bt
Avana3soH pabouunx Temnepa-
TYP, °C

Fa6aputbl, MM

Macca, kr

~220 /-48 (PoE)
nnn —48 (ODU)

45/65

-50..+50

225x230x115
49..58

28 56
-89 -86
-81 =77
-78 -75
-74 -71
-71 -68
-67 -65
-63 -61
-60 -58



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

MCK-01

Mopynb cepBucHbix kaHanoB MCK-01 — npocTtoe n adpdekTnBHoE peLieHmne
ANSA ANCTaHLMOHHOIO KOHTPO/SA U YNpPaB/IeHNA MHXEHEPHON MHPPACTPYKTY-
poW pa3nnyHbix 06bEKTOB Kak rno cetn TCP/IP, Tak 1 no cnyxebHoMy KaHany pa-
anopernenHoro obopynoBaHna «MUK-PJ1».

MopgynbHaa KOHCTPYKLUKNS yCTPONCTBa npegycmaTtpuBaeT 8 BCTPOEHHbIX Ka-
HanoB cb6opa [aHHbIX C AATYMKOB TUMA «CYXOM KOHTAKT», @ TakXe TpW cnota
ANS YCTAHOBKMW OOMOMHUTENbHBIX CMEHHbIX 6/10KOB Pa3/IMYHOrO Ha3HaYeHUs
(C BOBMOXHOCTbIO «rOpsAYEN» 3aMEHbI).

BCK-16BX — 16 kaHanoB c6opa gaHHbIX C AATYMKOB TUMA «CYXON KOHTaKT».

BCK-8BX/8BbIX — 8 kaHanoB c6opa faHHbIX C AaTYMKOB TUMA «CyXOW KOH-
TakT», 8 KAHA/I0B YNpaBneHUs Harpyskom (KOHTaKTbl pene go 1A).

BCK-8BX/8U1 — 8 kaHanoB c6opa AaHHbIX C AAaTYNKOB TUMA «CYXOW KOH-
TakT», 8 KaHanoB naMmepenHunsa HanpskeHns (o1 0 go 1B nnm ot O go 10 B,
3a4a€TCs NPOrpamMMHo).

BCK-81/8BbIX — 8 kaHanoB AN NOAK/IOYEHNS BHELHNX AAaTYMKOB C NoA-
aepxkoi RS-485/232/422 n Modbus RTU, 8 kaHanoB ynpaBfieHns Harpys-
KOW (KOHTaKTbl pene o 1A).

BCK-16BbIX — 16 kaHanoB ynpaBfieHnsa Harpy3kowm (KoHTakTbl pene go 1A).

Hannumne gByx BCTpoOeHHbIX nHTepdencos Ethernet noszsonsaer 3HaunTenb-
HO PacCLMPATb YNC/IO KaHA/M0B KOHTPO/A U yNpaBieHUs NocpeacTBOM Kacka-
OnpoBaHusa mopynen, a nogaepxka Modbus TCP gononHuTensHo paclumpset
BO3MOXHOCTU MOHUTOPWHIA M YNpaBneHNsa pas/iMyHbIMW YCTPOMCTBAMM.

YnpaBneHue n c60p AaHHbIX C MOAYASA OCYLLECTBASETCSA Pas3/IMYHbIMUK CMO-
cobamu: Yepes BCTPOEHHbIN Beb-uHTepdenc no npotokony HTTP, ¢ nomo-
wbto Be6-y1nThl «Fluto» nnm NO «Mactep M» no pupmeHHoMy npotokony NP
UMW CTOPOHHER cucteMoin no npotokony SNMP v2c.

MuTaHve Mopyns ocylecTBageTcst IM60 OT BHELUHEro UCTOYHWKA HOMUHAIOM
24/48/60 B, nn6o yepes oanH 13 uHtepodericos Ethernet (PoE).
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AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

AHTeHHble ycTpouctea LUPPC ananasoHoB 4...23 'y,

Annapatypa umdpoBbix paguopenenHbix ctaHumin MUK-PJ1 n Y-Packet 2
KOMM/IEKTYeTCHA Napabo/IMyeCcCKMMM aHTEHHbIMU YCTPOMCTBaAMU ANAMETPOM

o1 0,3 0o 1,8 m.

AHTEHHbIE YyCTpOKCTBa AnamMeTpom 2,4 M n 60/1ee NocTaBNSTCA NO OTAENbHO-

My 3anpocy.

TexHU4YecKMe xapaKTepUCTUKUN aHTeHHbIX ycTponcTe ansa LIPPC MUK-P/1

KoadoduumeHT ycunenus
QHTEHHbI, abu

LinpuHa gnarpaMmmbl
HanpaBfeHHOCTHN MO YPOBHIO
-3ab,°

0,6 m
1,0m
1,8m
0,6 m
1,0m
1,8m

2,8

5

36,5

2,6

6
31,0
37,2

4,3
2,2

6,5
33,7
38,8

3,3

1,7

31,1
35,5
40,4
4,3
2,7
1,5

7/8
30,3
34,7
39,8

4,3

2,7

1,5

8
31,8
36,2
41,0

4,2
2,6
1,5

TexHUuYecKne xapaKTepUCTUKUN aHTeHHbIX ycTponcTe ans LIPPC Y-Packet 2

KoadduumeHT ycunenus
QHTEHHbI, abu

LLinpuHa gnarpaMmbl
HanpaBfeHHOCTHN MO YPOBHIO
-3pb,°

0,3m
0,6 m
0,8m
1,2m
0,3m
0,6 m
0,8m
1,2M

6/6,5

7/8
30,6
33,5
37,0

4,6

4,0

2,2

11
34,4
36,9
40,0

3,4
2,8
1.8

13
30,0
35,6
37,9
41,8

4,6
2,7
2,2
1,4

15
31,6
36,5
39,7
42,6

4,0
2,4
2,0
1,2

AwnanasoH vacror, Ny

11 13
34,0 35,6
38,9 40,0
441 45,3

31 2,7

1,9 1,7

1.1 1,0

15
36,8
41,2
46,0

2,3

1,5

0,8

AunanasoH 4acror, Ny

18
33,8
39,0
41,4
44,7
33
2,0
1,6
09

23
35,1
40,2
43,0
46,3

2,7

1,6

1,3

0,8



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

WiMIC-6000
cncrtema 6ecnpoBOLHOIO
LUMPOKOMOMOCHOIO AOCTYMNa

Annapartypa 6ecnpoBogHon nepegayvm gaHHbix WiMIC-6000 — yHuBepcanb-
HOe peLleHmne aNs NOCTPOEHUS ceTen GUKCMPOBAHHOIO PagmMogocTyna ¢ Tono-
NOFNEN «TOYKA-MHOIO TOYEK» N «TOYKa-TOYKa», paboTaloLmMx BO BCEM JOCTYM-
HoM B Poccun gnanasoHe yactot ot 5 625 oo 6 425 Mrlu.

YcTonumBaa pa6oTa B N1t06bIX YC/10BUAX

TexHonorusa nepepnaym OFDM-256 B COBOKYNHOCTM C aAanTMBHOM Moaynaunen
oT BPSK go 64QAM no3BonseT yCToNYnMBO paboTaTthb B YC/IOBUSX MHOIONYy4YEBO-
ro pacrnpoCcTpaHeHns 1 3amMupaHnii CMrHana Ha Tpacce.

OnTuManbHbIA COCTaB A/ LUIMPOKOro Kpyra 3agay

YHuBepcanbHble npuemo-nepepatowme moaynu (MMM) nporpaMmmHO KOHPU-
rypUpYIOTCS Kak Ans paboTbl B Ka4eCTBE Y3/10BOM, TaK U B KAYECTBE OKOHEUY-
HOW CTaHUMKW. DKOHOMMYHbIE OfHOKaHasbHble MMM ocHallatloTcs anekTpuye-
CKUM MHTEPHENCOM, @ BbICOKOCKOPOCTHbIE ABYXKaHasbHble MM ¢ yaBoeHHoM
NponyckHoi cnocobHocTblo (MIMO 2x2) npegnaratoTcs B ABYX BapuaHTax:
C 9/1EKTPUYECKUM NHTEPDENCOM M C ONTUYECKUM NHTepdencom, NO3BONSIO-
MM NOAKIYATLCS K CeTEBON MHOPACTPYKTYpPE, TEPPUTOPUATbHO YaaneHHON
OT CTaHumMK.

BecwoBHOe paguonokpbiTue

B3anMHaa cMHXpoOHM3auMsa CcTaHUun, ocylecTBndemasa Nmbo no uenoyke
OoT Beaywen Kk Begomoit (kabenb o 15 m), NMM60 OT BHELWHEro NCTOYHKUKA
no curHanam cnyTHukoBbix cucteM GLONASS/GPS, nossonsieT pasBepTbl-
BaTb CETU PAAMOAOCTYMNa C HEMPEPbLIBHBLIM MNOKPbLITUEM, COCTOSALLME N3 HECKO/Tb-
KX MHOFOCEKTOPHbIX CTaHLUMI, HE onacascb B3auMHON MHTepbepeHLmm.



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

TexHUYeckne XxapakTepuUCcTUKu

AwvanasoH YactoT / TN Aynnekca
YcTaHOBKa YacToTbl NepeAaTymka

MynbtunnekcupoBaHue (downlink) / goctyn k cpepae nepegauu (uplink)

TexHonorusa nepegayum / mogynsaums
MakcuMmanbHas BbIXOAHas MOLLHOCTb NepeaaTymKa
Perynupoeka BbIXOQHOW MOLLHOCTH

MakcumanbHas / npeaenbHas MOLWHOCTb Ha BXoae NpueMHuka, abm

Monoca 10 MIlNy 20 My,
Mogpaynauus YyBcTBUTENBHOCTb NPUEMHUKA, ABM
(koanpoBaHue) PapuokaHanbl
BPSK (1/2) -88 -86
QPSK (1/2) -82 -80
QPSK (3/4) -80 -78
16QAM (1/2) -76 -74
16QAM (3/4) -74 =72
64QAM (2/3) -71 -69
64QAM (3/4) -68 -66

CeTteBble cepBUChHI

QoS (ana kaxporo cepsucHo- Knaccuémkaumsa naketoB

ro noToka)
Tunbl 06¢cny>XMBaHUA

CeTeBoe ynpaeneHue
BesonacHocTb

Tun MMM 1-KaHanbHbIN

Ka6enb Tpadumka
Ka6enb nutaHus
HanpshkeHue nutaHus, B

MoTtpe6nsaemasn mowHocTb, BT 30

Macca, kr 3

Fa6aputbl, MM 320 x 310 x 53
AvanasoH pabouunx Temnepartyp, °C -50...+50

5,650...5,900, 5,900...6,150, 6,150...6,425 'y / TDD
nporpaMMHas B npegenax nogananasoHa, war 1 My

TDM / TDMA

OFDM-256 / apantuBHasa ot BPSK o 64QAM

+23 nbm

pyyHas/aBTomaTnyeckas, rnybunHa go 30 ab, war 1 ab

-25/0

10

3,2
6,5
9,7
13,0
19,4
25,7
30,0

Mocrt IEEE 802.1D
IP agpec oTnpaBuTens/nony4vaTens, NopT oTnpaButens/nonyyare-

My 20 MIy
MponyckHasa cnoco6HocTb, M6uT/c

2 1 2
7,0 7,0 14,0
14,8 14,8 29,6
23,0 23,0 46,0
30,0 30,0 60,0
46,0 46,0 92,0
61,5 61,5 123,0
68,0 68,0 136,0

ns, Ethernet agpec otnpaButens/nonyyvatens
Best Effort (BE), Unsolicited Grant Service (UGS)

SNMPv1,2,3, HTTP, NO «Mactep M»

naponb ANs ynpaBneHusa cTaHuMen, kog AoCcTyna K paguokaHany

2-KaHa/lbHbINA,

3N1eKTpUYeCcKnn nHTepdeiic

anekTpuyeckuin (FTP kart. 5e 4 napsbl)

40
4,2

AHTeHHble ycTpoicTBa ANA 2-kaHanbHbix MMM

O6Go3Ha4eHue MA-WD62-DS16 MA-WD62-DP16
LupuHa
90 90

Anarpammbl
Mo YpoBHIO
-3pb,°
KoadpoduumeHr

bouu 15,5 16
ycunenus, ab
Monapusauus Dual Slant + 45°
Fa6aputbl, MM
Macca, kr 1,8 2,0
NMPUMEYMAHUE

MA-WC62-DP17

60

8,5

17

V+H
370 x 370 x 40
2,0

~220/-39... -72 yepes agantep nutaHus (PoE)

MA-WA62-DP19

16

16

19

200 x 200 x 33
0,4

2-KaHa/bHbINA,

OoNTUYECKnn NHTeppenc

ontuyecknin (2 OM BOMOKHa)

anekTpuyeckuin (2 x 1,5 mm)

-39..-72

MA-WA62-DP24 MA-WA62-DP30

8,5

8,5

24

45

45

29

V + H/ Dual Slant + 45°

305 x 305 x 15
0,95

MoryT Ucnosib30BaTbCsA aHTEHHbIE YCTPONCTBA C APYrMMU NapaMeTpamu.

600 x 600 x 30
4,7



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

BNOK-KOHTENHEP CBA3U

[poeKTHO-KOMMNOHyeMoe nsgenue.
Bbicokasi HaAEXHOCTb U AMTENBbHbBIN CPOK C/1Yy>XObI.

BcTpoeHHble cucTteMbl KOHTPOSA AOCTYNa, 3NeKTPOCHAOXEeHNA
1 obecrneyeHusa kaumarTa.

BaHpanoycTonumBocCTb.

Bnok-koHTenHepbl CBA3KN KoMNaHun «MunkpaH» o06beanHsaT B cebe nepeno-
Bbl€ TE€/IEKOMMYHUKAUMOHHbIE TEXHONOTUN U HAAEXHbIA, MPOCTON B yCTaHOB-
Ke 1N 06CNyXXnBaHUN MeTanIMyeckunii Kopnyc A1 [ONroBeyHorn n 6ecnepeboit-
HOW CBA3MN.

AHTUKOpPpPO3UiiHbIE NOKPbITUE

Bnok-KoHTelHepbl NOKPbITbl CReLMabHbIM NMOPOLLKOBbIM aHTUKOPPO3UNHBIM
MOKPbITUEM, FAPAHTUPYIOLLMM UCTPAaBHYO PaboTy B /TOGbIX MOroAHbIX YC/1I0BU-
AX — OT U3HYPSIOLLEN Xapbl 4O CYPOBbIX MOPO30B.

HapeXxHas 3awuTa

MNpuMeHeHne ycuneHHbix aggepen ¢ cendoBbIMU 3aMKaMu CBOAMUT ft0O0N pUCK
HeCaHKLMOHMPOBAHHOIO AOCTyNa K Hynto. BcTpoeHHasa cncrema BngeoHabnto-
OEHWNS U CUrHANM3aunn rapaHTUMpyoT NOHY 6e30MacHOCTb 060pyAoBaHUS
B HEOOCNY>XMBAaEMOM PEXMME C BO3MOXHOCTbIO YAAN€HHOr0 MOHUTOPMHIa
1 ynpasfieHus.

MHauBnayanbHbIA Nogxon

Kaxabli KOHTEHEP CNPOEKTUPOBAaH MHAMBUAYA/IbHO NOA HYX bl KOHKPETHOrO
3aKasuuka. «<MukpaH» npeanaraet 6/10K-KOHTeHepbl Pa3HbIX Pa3MepoB U OC-
HaLLeHWA ANs pelleHns LWMPOKOro CrekTpa 3aaau.

EQVHbIA LEHTP OTBETCTBEHHOCTU

KomnaHnsa «MukpaH» UHTerpmpyeTt TeflIeKOMMyHUKaunoHHoe obopynoBaHme
B €[VHbIA KOMI/IEKC Ha COH6CTBEHHOM MPOM3BOACTBEHHON Gase. Yxe 6onee 28
net «<MukpaH» rapaHTUpyeT BbICOKOE KayecTBO BCEN NPOoAyKLNN U NOHOE cep-
BUCHOE 06C/y)XMBaHNE Ha BECb CPOK 3KCM/lyaTauunu.

TexHuueckne XxapakTepUCcTUKu

Ma6aputbl *, MM

BxogHoe HanpsixxeHue *
YacToTa cetn *, 'y

Paboune temnepartypsbl *, °C
CencmoycTonymBoCTb *

2400 x 6 000 x 3050
220B..10kB

50+0,4

-60...+45

9 6annos no wkane MSK-64

* OnpenenstoTcs TEXHUYECKUM 3aaHneM.

@
Oeaf]]
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AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

OcHaleHne 610K-KOHTEeUHepa

Kaxabln 610K-KOHTENHEP KOMM/IEKTYETCH TENIEKOMMYHUKALMOHHBLIM 060pyao-
BaHWEM B COOTBETCTBUM C TEXHUYECKUM 3aaHMEM 3aKa3umKa:

1. PPC 1 nepBUYHbINA MY/IbTUN/IEKCOP

B pamkax peanusaumm KOMMNIEKCHbIX PeLleHnii kKoMnaHms «<MukpaH» npeao-
CTaBNAET 3aKa3unKy NosHoUeHHyto nuHenky LIPPC, cnocobHyto pewntb Nnto-
Oble 3a4a4un B CaMbliX CYpPOBbIX YCNOBUSAX.

Y-Packet 2 — nonHbii Ha6op PyHKUMIT 06PabOTKM NAKETHOroO Tpadu-
Ka ¢ AmanasoHax Yactot o1 5 go 23 Ty, nponyckHasa cnocoObHOCTb
no 1réwnt/c.

MWUK-P/1400P — nponyckHasa cnocobHOCTb Ao 8 M6ut/c ans paboThbl
Ha NPOTAXEHHbIX U/MK Nony3akpbiTbix NLOS nHTepBanax 4o 80 kM.

MMUK-PJ1 P5S00 — pa6orta B gnanasoHax 4acTtot ot 4 o 15 'y ¢ MOoLWHbI-
MU GYHKLMOHAbHBbIMU BO3MOXHOCTSAMM U MPOMYCKHOW CMOCOBHOCTBIO
0o 1,8 Féut/c. JocTynHO B @apKTUYECKOM NUCMOTHEHWM («<XOOOHbIN» CTapT
ot =60 °C).

MMUK-PJ1 H500 — pa6orta B gMana3oHax 4YactoTt ot 4 o 11y,

«full indoor» ncnonHeHne, MakcMmanbHbIi KO3POULNEHT FOTOBHOCTHU
o60pynoBaHMA N BO3SMOXHOCTb arperauumn go 8-mu CTBOMOB AN14
obecneyeHnst NPONyCcKHOM cnocobHocTn ao 3,6 éut/c Ha nHTepBsan.

MepBuYHbIA MynbTURIEKCOp — GOPMMPOBaAHNE NEPBUYHOIO LMPPOBO-
ro curHana ¢ NPomnyckKHom cnocobHocTbio Ao 2 048 kéuT/c.

2. MynbTUnieKcopHoe  KOMMYHUKaLMOHHOe o60pyAoBaHue

MynbTMNNEKCOPHOE 1 KOMMYHUKALMOHHOE 060pyaoBaHne KomnaHmn «MukpaH»
obecrneynBaeT opraHn3aumnio B3aMMogenCcTBus yCTPOWCTB CETU Ha YPOBHSAX
L2-L6 c nogaepxkoi npotokonos IP/MPLS, ¢ BO3MOXHOCTbIO peannsaumm Ka-
HanoB nepegayun no tTexHonornn DWDM.

3. Cuctema nogswxHom cBA3su, LUMA

Annapatypa 6ecnpoBOAHOro WNpOoKonosiocHoro goctyna WiMIC-6000 nosso-
NSeT CTPOUTb HaaeXHble, CBO6OAHbIE OT KOMN3MIA 6eCrnpoBOAHbIE CETU Nepe-
Aayun MynbTUCEPBUCHOro Tpadmka C yABOEHHOW NPOMYCKHONW CNOCOBHOCTBIO
Ao 67 M6ut/c 3a cyeT paclumpeHus nonockl cnektpa Ao 20 MIy. B 610k-KoH-
TelriHepe TakXe BO3MOXHO pa3MelleHne 6a30BbiX CTaHLUMIA NOABUXHOM CBSA-
3u ctaHgaptoB TETRA, DMR v gp.

4. NcTouHUKN 6ecnepe60MHOro NUMTaHuA

McTouHnkmn 6ecnepebonHoro anektponutaHna Mb3M-220/48(60) npegHasHa-
YeHbl AN NUTaHUS TeNEKOMMYHMKaLMOHHOM annapaTypbl 1 obecrneynBaloT pa-
60Ty B 6ydepHOM pexmnmMe C akkyMynaTOPHbIMK BGaTapesamMu pasInyHon EMKO-
cTu.

B coctaB NB3M-220/48(60) BXOAAT YCTPONCTBO KOHTPO/SA U yNpaBieHus,
npeo6pasoBaTtenn HaNpPsXXeHUst Pa3NIMYHOK MOLLHOCTU U Yy3e/1 KOMMyTaLuu.
N5 NoBbILEHHOW HAaAEXHOCTU 3HeproobecneveHns 610K-KOHTERHEP MOXeT
6bITb OCHALLEH aKKyMynsaTOpHbIMK 6aTapesiMu ans obecrneyeHns pesepBHOro
3/1EKTPONUTaHUS.



AnnapaTtypa 6ecrnpoBOAHbIX CUCTEM CBSA3M

VERSA
MHAOYCTPUanbHbI VIHTEpHET BeLlen

VERSA — 370 MHHOBaUMOHHaa nnatpopma MHTepHeTa Bellei, pa3paboTtar-
Hasa Ha 6a3e apxutektypbl LPWAN ans wmpokoro cnektpa cpep npumeHe-
HusA. VERSA npeacraBnsieT co60i MoLlHoe MHOrodyHKLUNOHANbHOE peLleHne
019 MOHUTOPUHIa 1 ynpaBieHUs NPON3BOACTBEHHBIMU U ONEPaLNOHHbIMU
naoLagkaMmu, B TOM YMC/IE Ha pacnpefernieHHbIX U yaaneHHbIX 06bekTax.

VERSA paet BaM BO3MOXHOCTb:
— NOBbICUTb 3O PEKTUBHOCTb cOOpPa W aHanM3a AaHHbIX;
— npegoTBpaLlatbh aBapum n céou;

— ONTUMU3NPOBATb ynpaBneHne cucteMamm
N CHU3UTb onepaunoHHble pacxoabl;

— o6Hapy>xuvBaTb 1 NpeaoTBpaLLaTh NOMbITKK
HEeCaHKLUMOHUPOBAHHOIO AOCTyMa.

VERSA - pewieHue «nop Kno4»
— KomnnekcHoe peweHne (HW + SW) oT eguHoro npomssoauTens.

— WMHpuBnayanbHbIi NOAX04 K KaXAoMy NpoeKTy —
apanTaums pelleHns nog TpeboBaHNSA 3akasymka.

— Ycnyrn no NpoOeKTUPOBaHMIO CETEN N ONTUMASIbHbIX PELLUEHNN.

— TlapaHTNSa HageXHOM 1 KadecTBeHHOoM paboThl, Aaxe
B TPYAHbIX KIMMATUYECKUX U MPOU3BOACTBEHHbIX YCOBUAX.

NI S
[AREREIRAN,

)

RN 64

w3

[o 300 k6ut/c Ha cekTop.

MopkntoyeHe Heckosb-
Knx TbicsaY y3noB Ha 1 BC.

YacToTHble AnanasoHbl:
RU864, EU868.

[Nogaep>kka MapLUpyTM3aLnm
N TYHHENen.

BcTpoeHHbIN npneMHuK
Glonass/GPS.

MutaHne no PoE.

CoepuHeHne c cepBepom:
npoBogHoe/6ecnpoBogHoe
(WiFi, 3/4G).

Y3E/1
Jllo6on gatumk + Moaem.

MNoaknioYeHne HeCKOMbKUX
AaTYMKOB K 1 Mogemy Mo LnHe
ModBus.

NFC-koHdurypaums.

Mogem c noaaep>kon Moay-
naumm LoRa.

KoadpuumeHT ycunenuns cu-
crembl go 170 gb.

MolHOCTb NepeaaTymKka
+22 nbm nnun +15 gbm.

Hunskoe sHepronotpebneHune
B pexxume npuema: 4,6 MA.

BcTpoeHHbIVi KoHBepTep
HampaXeHUs.

M3ameHsieMaa cKopocTb nepe-
nauun go 40 kbut/c.

Bbicokas 4yBCTBUTENBHOCTb
npuemMHuka go —148 gbm.

MopaBneHne nomexu
0o 88 ab npu oTcTpoinke
Ha 1 Mlu.

[NopaBneHne coBmMeLLEHHOM
nomexwu 19 ab.

BcTpo€eHHbI BEAOMbIN CUHTE-
3aTOp YacToThl.

ABTOMaTUYECKOE OBGHapYyXe-
HWe JOCTYMHbIX KAHAMOB.




AnnapaTtypa 6ecrnpoBOAHbIX CUCTEM CBSA3M

Apxutektypa VERSA

YcTpoiicTea ynpaBneHus

3 AV OK R NN 0K § o ox

& ~ ox ‘ —_ X :r: ::

B ok e o KpOCC-n/1aThpOpMEHHOE MPUIoXKe-
Hue n web-uHTepgeric ¢ rnbkumm

HACTPOMKAMM YrpaB/IEHUS.

ynpasneHune n3 nooom
TOUKM MUPa

CeTeBoW cepBep

MOLUHBIH MHCTPYMEHT /151 c6opa

1 06pabOTKM AAHHBIX, YPaABIEHNE
napameTpamu cetTu v KaHas1aMu ne-

pesayn uHpopmaymy.

AnanasoHbl
EU868, RU864

(((((“ ’)))))) <<((((( )))))>> ((((((‘ ’)))))) LWniosbl
m W M 40 300 k6ut/c, 6osbLLO paamnyC

[AeNCTBUSA U SIerkoe MGCLUTOﬁMpO-
BAHWe ceTu 3a cYeT J0OaB/1IeHUS
HOBbIX LL/TO30B.

5 000 v

0AaNbHOCTb CBA3N

) ) ) Yanbl
MOAAePXKA AATYNKOB 1 CeH-

) ) copos scex knaccos (A, Bu C),
QBTOHOMHOE MUTAHUE, HU3KOE
A SHepronoTpe6eHne n KOHPUrypa-
LMSI CUCTEMbI /151 PeLIEHNST /I0GhIX
3a4a.

——

:

NFC

MOMEHTA/IbHAS] HACTPOUMKA U BBOA
UD Y3/10B B 3KCI/1ydTaymto.




AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

CneuunanbHoe nporpaMmmHoe o6ecnevyeHne «<MACTEP M»

CneunanbHoe nporpammHoe o6ecnedveHune (CIMO) «Mactep M» npegHasHave-
HO ONS opraHMsauMM HageXHOro MOHUTOPUHIa U 6€30MacHOro yrnpas/ieHns
6ecnpoBoOaHbIMU CETAMM CBA3M Ha annapatype cemenctB «MUK-PJ1», «<WiMIC»
n «Y-Packet 2». [ina ynpaBieHns n MOHUTOPUHIra CUCTEM PaaMOPENIENHON CBA3N
«MWK-PJ1» npumeHseTtcs ¢upmeHHbii npoTtokosn NP (Native Protocol), kotopbiii
npwv yaaneHHOM NOAK/IOYEHMM K NMOPTY ynpaBieHnsa Moaynsa AoCTyna TpaHc-
nupyetcs nosepx cetu Ethernet (UDP). YnpaBneHnue annapatypoit «<WiMIC»
n «Y-Packet 2», a Takxxe B3aMMmogencTtene ¢ cucteMamm ynpaBneHusi BEpxXHero
ypoBHS (NMS/OSS) cTOpOHHUX NPON3BOANTENEN OCYLLECTBSETCS NO MPOTOKO-
ny SNMP. CneunanbHoe MO no3BonsieT cCerMeHTMpoBaTh KaHa bl yripaBieHus,
yBenMuYnBas TeM camMbiM CKOPOCTb OMpoca napameTpoB 060pyaoBaHNSA 1 NOBbI-
LLIas OTKa30yCTONYMBOCTb CETU YNPaB/EHUS B LLE/TIOM.

OcHoBHble pyHKUUN

MoHuTopuHr 1 ynpaenexnune cetammn «MUK-P/1», «WiMIC» n «Y-Packet 2»
No6bIX TOMNONOrMA N pasmepa.

[py>xxecTBeHHbIN rpadnyecknin nHtepdpenc.

KOHTpOnb 1 NnpoToKoAnpoBaHue cobbITUI B peasibHOM MacLuTabe BpeMeHM. Ehnein T

YnoOHble MHCTPYMEHTbI 4719 aHa/In3a HaKoM/1eHHOW MHopMauum 1 nogro-
TOBKMW OTYETOB.

Pa6oTa Ha pa3/m4yHbIX onepaunoHHbIx cuctemax (MS Windows, Linux).
CerMeHTMpOBaHWE CETU O/19 YCKOPEHUSA Onpoca CTaHLUMNA.
MHoroypoBHeBOE€ yrnpaBneHne 6e30nacHOCTbIO.

O6mMeH gaHHbIMK ¢ BHewHuMm OSS no npotokony SNMPv2c.

Be6-ytunura «Fluto»

Beb-yTnnuta npegHasHayeHa And NepBUYHON KOHPUrypaumm M HacTpou- e e
KW cucteM paguopeneiiHoin ceasun «MUK-P/1». YTunuta nossonser Bectv oa- = T —
HOBPEMEHHbIN KOHTPO/b PabOTbl HECKOMTbKUX paanopenenHbliX MHTepBanoB. = ==
[nsa opraHvsaumm NOMHOLEHHOW TEXHUYECKOW SKCNyaTaumm ceTen paguope-

NenHoN CBA3MN pekomeHayeTcsa ncnonb3osaTb N0 «MacTtep M».

OcHoBHble pyHKUUN
JlokanbHOE 1N yganeHHoe nogktoveHne K 060pyaoBaHuio.
YTeHune n ycTaHOBKa napamMeTpoB 060pyaoBaHUS.

O6HoBNEHNE BCTPOEHHOIO MO.

YTeHune XXypHanoB aBapUinHbIX COOOLLEHUI U CTaTUCTUKMU.

OnepaTyBHbI MOHUTOPUHI TEKYLLEero COCTOSHUS IMHUKX 1 annapaTypbl.



AnnapaTypa 6eCI'IpOBO,EleIX CUCTEM CBA3MU
MynbT TepMmuHanbHoro KoHtponsa MUK-TK

Mynet TepmmnHanbHoro koHtponsa MUK-TK npegHa3sHayvyeH Ansa cyYnTbiBaHUA
N U3MEHEHNS MapaMeTpoB CUCTEM paguopenenHon ceasm MUK-P/14..15PM,
MWK-P/T1 P500 n MUK-P/T H500. MynbT BLINOHEH B KOMMAKTHOM MEPEHOCHOM
Kopnyce, noaka4YaeTcs K Moaynsam goctyna no nntepoericy CAN, ot koTopo-
ro TakXe nony4vaet HanpsxeHue nutanus. MNMynst MUK-TK aBnaeTca HagexXHbIM
N yOOOHbIM MHCTPYMEHTOM A9 MPOBEAEHNS NMyCKOHANaA0uHbIX, PErNTaMEHTHbIX
WM PEMOHTHO-BOCCTAHOBUTE bHbIX PaboT.

OcHoBHbIe pyHKUUN

— YreHune/yctaHoBka agpeca PPC.

— YrteHune/yctaHoBKa Tabnumu MapLupyTtmsaunmn cetn NP.

— YrteHune/yctaHOBKa OCHOBHbIX NapameTpoB PPC.

— YreHune/zanucb kKoHbUrypaumm PPC.

— YteHue xypHana cobbitnn PPC.

— [wnarHoctuka ¢yHKLUMOHanbHbIX y3nos PPC.

— [MonyyeHne nacnopTHbIX AaHHbIX PPC.

— O6HoBneHwne cuctemHoro MO PPC c kaptbl namatu SD.
— KOHTpO/ib YPOBHS BXOOHOM MOLLHOCTW NpW IOCTUPOBKE.
— KoHTponb kavectBa nepegauu E1 no BER.

— KoHTponb kavecTtBa nepepaym Ethernet no notepam naketos.

KOHTPO/IbHO-NPOBEPOYHbIE KOMMNNEKTbI

KoHTponbHo-npoBepoyHble komniekTbl KMKM-18-10 n KMNKM-18-11 npeaHasHa-
YeHbl A4/19 NPOBEPKU B 1ab6OPATOPHbLIX YCIOBUAX GYHKLMOHMPOBaHNA annapa-
Typbl LLPPC «<MUK-P/1» B KOHPUrypaumm 140 1 1+1 COOTBETCTBEHHO.

oy {Hé' 10u5|—< 6006 (<é——

<] 10ms e———

nny nny nny nny
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AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

NcTouHMKK 6ecnepebomnHoro anekrponutaHma b3l

McTouHukn 6ecnepeboiiHoro anektponutanms MB3M-220/48(60)-xx npegHa-
3Ha4YeHbl 419 NUTaHUsA TeNIEKOMMYHUKaLMOHHOM annapaTypbl 1 obecrneymBa-
10T paboTty B 6ydepHOM pexmnMe C akkKyMylAaTOPHbIMU 6aTapesMun pasinyHom
émkocTu. BoixogHoe HanpsxeHne —48 nnm —60 B, npegycMoTpeHa BO3MOX-
HOCTb U3MEHEHUS HOMWHAasa BbIXOAHOIO HaMPSXXEHUS B YCNOBUAX SKCM/ya-
Taumm.

WcTounmkm NB3MM-220/48(60)-xx MMEIOT B CBOEM COCTaABE YCTPOMUCTBO KOHTPONSA
n ynpasnenus (YKY), npeobpasoatenu HanpsxeHus (bINC) pasnmyHoi MoLu-
HOCTW, y3€/1 KOMMyTaumun. B 3aBUCMMOCTK OT BapuaHTa UCMOMHEHNSA NCTOYHUKN
MB3M-220/48(60)-xx o6ecneumBatoT Tok Harpy3sku o1 5 go 80 A. Bce nctouHum-
kn IB3MM-220/48(60)-xx nMetoT 3aLLmTy OT KOPOTKOIro 3aMblkaHUs, nepeHanps-
XXEHUS, NepPEenoNoCcoBKM batapeun, obecneunBaloT pexunMbl cogepxaHns AKB —
TemMnepaTypHYIO KOPPEKLIMIO HaNPsXXeHNs noglapsaaa, BblpaBHMBAIOLLMI 3apas,
N KOHTPO/Ib EMKOCTH.

Mpun ncnonbsoaHun ¢ annapatypoi LUIPPC cemeiictBa «MUK-P/1», BCe ncrou-
Hukn NB3MM-220/48(60)-xx no CAN-uHTepdelicy MOryT CoeamHATbCs C MOayNs-
MU JOCTyna 1 BKIOYaTbCS B CUCTEMY ONCTAaHLMOHHOIO MOHUTOPUHIA U ynpaBs-
nenus MO «Macteps».

O1nnunTenbHble 0COGEHHOCTHU
LLnpoknin mogenbHbIn pag.
MopynbHasi KOHCTPYKUMSI.
PezepBupoBaHume.

Pa6oTa B eguHon cnucteme ynpasneHus nu MoHmtopuHra No «Macteps».

TexHUYeckne XxapakTepuUCcTUKm

BbixogHoe BbixogHow ToK, A Makc. BbIxogHaA MOLWHOCTb, BT

Tun B3N HanpsbkeHue, Fa6apuTbl, MM
B C pesepBoM Bes pe3epBa C pesepBOM Bes pesepBa
48 0.5 0..10 300 600

MnB3I-220/48(60)B -10A 400 x 480 x 130
60 0.5 0..10 300 600
48 0..12 0..24 800 1600

MNB3IN-220/48(60)B -24A 400 x 480 x 130
60 0..12 0..24 900 1800
48 0..20 0..40 1000 2000

MNB3I-220/48(60)B -40A 400 x 480 x 130
60 0..20 0..40 1200 2400
48 0...60 0...80 3600 4800

MNB3I-220/48(60)B -80A 400 x 480 x 270
60 0...60 0...80 3000 4000



AnnapaTypa 6ecnpoBOAHbIX CUCTEM CBA3N

Mopsaok 3akasa o60pyaoBaHUS

B 3asiBKe xenartesibHO yKasaTb cnefylowme aaHHble:

Ana paguopeneiHbix CTaHUUA

Pa3speLuéHHbI U nnaHMpyeMbli YaCcTOTHbIN AMana3oH
CkopocTb nepegayn nHdpopmaummn

[NAVHbBI 1 KONNYECTBO MHTEPBAIOB MW TOMOOMUIO CeTH

C KoopAnHaTamMm 06 bEeKTOB M BbICOTAMU NOABECA aHTEHH
HeobxoamMMocCTb 1 BUA pe3epBUpPOBaHUS

Heo6xoamMmMocCTb BblaeneHNs NOTOKOB Ha MPOMEXYTOUHbIX
M y3N0BbIX CTAHUMSAX

OnunHbl kKabenbHbIX TPacc

Hanuune n HoMMHaN HanNPSAXeHUa CTaHUMOHHOIO NUTaAHNSA
MNoTpebHOCTb B NCTOUHMKaxX 6ecnepeboiHOro 3n1eKTponuTaHma
N aKKyMynSTOPHbIX 6aTapesx

Ana annapaTtypbl 6ecnpoBogHoOro gocryna

Pa3peLuéHHbIN UM NNaHMpyeMbIi YaCTOTHbIM AnanasoH
Tononorusa cet (Touka — MHOIO TOYEK W/IN TOYKA — TOYKaA)
MnaHnpyemas ckopocTb nepegayun nHbopmauymm

KoopamnHaTtbl 06beKTOB M BbICOTbl MOABECA @HTEHH C YKa3aHWeM
TUNOB CTaHuu (6a3oBas, abOHEHTCKas, TepMUHaIbHas)

Mo pononHUTeNbHbLIM ycnyram
O6yueHne aKcn/TyaTaluMoOHHOMO NepcoHana

LLledmoHTax
MNpoekTnposaHune



ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsHck (4832)59-03-52
BnapusocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89
UBaHoBo (4932)77-34-06
WxeBck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kupruaus (996)312-96-26-47

Mo Bonpocam npoaax u noaaepXku oépaliantechb:

KasaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41
HwxHwnin Hosropog, (831)429-08-12

3n. noura: mfp@nt-rt.ru

KasaxctaHn (772)734-952-31

HoBoky3Heuk (3843)20-46-81
Hosocubupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MNeHsa (8412)22-31-16
Nepmb (342)205-81-47

PocToB-Ha-[1oHy (863)308-18-15

Psi3aHb (4912)46-61-64
Camapa (846)206-03-16

CaHkT-MNeTepbypr (812)309-46-40

CapartoB (845)249-38-78
Cesactononb (8692)22-31-93

Cumdbepononb  (3652)67-13-56

|| Cawrt: http://mcn.nt-rt.ru/

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
CrtaBpononsb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Yda (347)229-48-12
Xabaposck (4212)92-98-04
YensabuHck (351)202-03-61
Yepenosew (8202)49-02-64
Apocnaenb (4852)69-52-93

Tapxuknctan (992)427-82-92-69
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